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The  Aristocrat  of  Moderate 

Priced 
Cream 
Separators 


We  are  often  asked  the  reason  for  the 

great  success  of  the 

United  States  Separator 

In  a  nut  shell  it  is  this : 

U.      Cream  Separators  are  made  of  the  best  materia  '  -ire  most 
thorough  in  shimming  and  most  durable  in  Wearing  tiaalities. 
Every  UNITED  STATES  owner  v/ill  stand  back  of  these  facts. 
In  every  line  there  is  one  best.   Why?    Because  that  one  is  the  standard. 
So  it  is  with  Cream  Separators,  the  United  States  is  the  Standard  Cream  Separa- 
tor.   Many  thousands  being  operated  in  all  aairy  sections  have  established 
its  value. 

Promises  and  performances.    There  jire  cream  separator  manufacturers 
that  promise  great  things — on  paper — but  in  actual  daily  use  their 
jfSfk  machines  cannot  fulfill  their  glaring  claims. 

^^K?  When  some  glib  salesman  claims  he  has  something  equal  to  the 
.^^■^^  United  States,  make  him  show  you  proof.  It  is  one  thing  to  make 

a  claim  and  another  thing  to  prove  it. 

The  United  States  has  the  proof.    For  it  Holds  the 
World's  Record  for  closest  skimming  in  fifty  consecutive 
runs,  covering  one  month,  at  the  Pan-American  Exposition 
from  the  milk  of  ten  different  breeds  of  cows,  a 
record  never  having  been  equalled. 

Before  you  decide  examine  the  United  States  care- 
fully. Ask  any  of  the  thousands  of  satisfied  users 
and  get  their  verdict,  then  have  a  United  States 
selling  agent  place  a  United  States  in  your  dairy  on 
free  trial  and  it  will  prove  all  claims. 
In  the  meanwhile  send  for  illustrated  Catalogue  No.  9. 
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FOR  THOSE  THAT  OWN 

SHEEP 
HOQS 
CATTLE 
HORSES 
POULTRY 
DOQS 
PET 
STOCK 

Its  use  permitted,  in  official  dipping  for  scab 
on  sheep. 

Let  us  quote  you  on  dipping  tanks. 

W.  E.  MINOR  &  GO. 

800  Long  Ave.   Cleveland,  Ohio 

Used  and  endorsed  by  the  Ohio  State  Univer- 
sity. 


Ralph  A.  Postle,       F.  L.  Postle,       Wayne  C.  Postle, 

WHITE-STOCK  FARM 
SHORT  HORN  CATTLE 
YORKSHIRE  SWINE 
SHROPSHIRE  AND 
CHEVIOT  SHEEP 

F.  L.  POSTLE  &  SONS 

Franklin  Co.   Camp  Chase,  0. 


BERNARD  W.  PAYNE 


MORTON  Mcdonald 


Payne=McDonald 
Hardware  Company 

1204  North  High  Street 
Automatic  Telephone  5746 
DISCOUNT  TO  STUDENTS 
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Dancing  Cbanksgiving 

AFTERNOON  AND 
EVENING 

Thursday,  November  26th 

BEGINNERS  CLASS  TO  ORGANIZE  TUESDAY,  NOV.  24th 
Open  Receptions  Wednesday,  Friday  and  Saturday  Nights 
PRIVATE  LESSONS  ANY  TIME 

QUERR'S  SCHOOL  FOR  DANCING 

HIGH  AND  OAY  STREETS 

Bell,  Main  1151  Citizens  3067 

PROF.  W.  W.  QUERR,  Principal  and  Proprietor. 


Solution  of  Run-Down  Soil  Problems 
in  a  Nut  Sliell 

TO  PREVENT  your  farm 
from  running  down,  you 
must  save  every  ounce 
of  the  manure  produced  by  the 
stock,  and  distribute  this  manure  on  the  soil  while  fresh,  with  a  Corn 
King,  Kemp  20th  Century,  or  Cloverleaf  spreader. 

That  is  the  solution  of  run-down  soil  problems  in  a  nutshell,  and  if 
carried  out  will  effect  a  curs  in  the  worst  case  of  soil  depletion. 

The  Corn  King  and  Kemp  20th  Century  spreaders  are  of  the  return 
apron  type,  and  the  Cloverleaf  of  the  endless  apron  type.  Each  style  is 
made  in  a  number  of  sizes,  among  which  will  be  found  a  machine  exactly 
suited  to  your  requirements. 

Each  style  of  these  spreaders  is  described  and  illustrated  in  separate 
catalogs.  The  catalogs,  in  addition  to  illustrations  and  descriptions  of  the 
machines,  contain  a  lot  of  valuable  information  on  soil  fertility. 

You  will  naturally  want  a  spreader  that  you  can  depend  upon — one 
that  will  not  kill  your  horses,  yourself,  or  your  help.  An  inspection  of 
one  of  these  spreaders  will  convince  you  that  it  is  the  machine  to  buy. 

The  International  local  agent  will  explain  every  one  of  the  excellent 
features  of  the  machine  he  handles.    Write  for  catalog. 

INTERNATIONAL  HARVESTER  COMPANY  OF  AMERICA 

(incorporated) 
CHICAGO         -      -         U.  S.  A. 
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THE  LIMITING  FACTORS  IN  CHOP  PRODUCTION 

By  Firmen  E.  Bear,  '08,  Instructor  in  Agricultural  Chemistry 


In  the  growing  of  every  crop  there  is 
always  some  limiting  factor  which  de- 
termines the  amount  which  will  be  pro- 
duced. A  farmer's  success  is  measured 
by  his  ability  to  eliminate  these  factors, 
wha Lever  they  may  be,  in  crop  produc- 
tion, that  prevent  him  from  realizing  the 
maximum  yield.  Production  is  often 
limited  long  before  the  amount  pro- 
duced is  sufficient  to  pay  for  the  labor 
and  capital  invested.  Some  place  be- 
tween maximum  and  minimum  yield  lies 
the  line  where  the  cost  of  production  and 
the  value  of  the  product  are  equal.  All 
above  this  line  is  profit,  all  below,  loss. 
The  average  crops  of  the  United  States 
lie  below  this  line.  It  is  generally  agreed 
that  twenty-five  bushels  of  corn  per  acre 
(the  average  crop)  is  not  profitable. 
The  average  yield  of  wheat  is  thirteen 
bushels  and  even  at  its  present  selling 
price  the  farmer  cannot  afford  to  grow 
it  for  the  market  unless  he  produces 
more  than  average  crops.  The  average 
of  all  farm  crops  falls  very  low  when 
compared  to  the  yields  realized  here  and 
there  under  favorable  conditions.  One 
hundred  bushels  of  corn  have  been  pro- 
duced on  an  acre  of  soil  and  fifty  bushels 
of  wheat  is  not  impossible,  but  these 
have  been  grown  only  in  rather  excep- 
tional cases.  They  serve  to  show  what 
is  possible,  however,  and  the  nearer  the 
farmer  approaches  the  maximum,  the 


farther  removed  he  is  from  the  line 
where  the  cost  of  production  and  the 
value  of  the  product  are  equal.  It  is 
for  him  to  determine  what  it  is  in  his  soil 
or  in  his  method  of  farming  that  is  the 
limiting  factor  and  then  proceed  to  elimi- 
nate it.  As  a  rule  no  one  factor  is  re- 
sponsible for  unprofitable  yields.  As 
each  succeeding  factor  is  removed  the 
yield  increases.  The  distance  the  water 
will  flow  depends  on  how  many  of  the 
water  gates  are  opened,  and  the  flow 
will  never  reach  the  end  of  the  ditch  un- 
less all  obstacles  are  removed.  To  carry 
the  comparison  farther,  in  the  ditch  we 
are  able  to  see  just  how  far  the  water 
has  gone  and  what  prevents  its  going 
farther.  In  the  case  of  the  crop  the  far- 
mer is  able  to  see  how  much  has  been 
produced,  but  he  is  not  always  so  certain 
as  to  what  prevents  a  greater  yield  being 
realized.  The  difference  then,  between 
the  farmer  whose  acres  yield  for  him  the 
maximum  crops  and  the  farmer  who  is 
content  with  the  minimum  is  one  of 
ability  to  see  and  remove  the  limiting 
factors.  How  can  a  man  be  content  to 
grow  average  crops  when  the  possibili- 
ties are  shown  him  by  his  neighbor  ?  But 
manv  farmers  are  evidently  content  or 
thev  would  not  let  themselves  fall  into 
the  class  of  minimum  producers. 

The  factors  which  limit  crop  produc- 
tion may  well  be  classified  into  biological, 
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meteorolog-ical,  physical  and  chemical. 
These  factors  may  be  either  positive  or 
negative.  By  that  is  meant  there  n^ay  be 
too  much  or  not  enough  of  anything. 
Water  may  be  an  essential  to  plant 
growth,  but  plants  cannot  grow  under 
water.  One  can  get  too  much  of  a 
good  thing  for  it  ceases  to  be  a  good 
thing  when  he  gets  too  much  of  it.  The 
factors  will  be  discussed  in  the  order 
named. 

Biological:  To  discuss  fully  the  bio- 
logical factors  which  enter  into  crop  pro- 
duction would  require  a  botanist,  an  en- 
tomologist, a  bacteriologist  and  perhaps 
a  zoologist.  They  will  be  discussed  here 
in  only  a  general  way. . 

The  botanist  could  point  out  any  num- 
ber of  limiting  factors  and  suggest 
methods  of  control.  He  might  mention 
the  rusts,  smuts,  mildews,  potato  scab, 
peach  yellows,  and  all  kinds  of  fungus 
diseases  and  the  means  of  controlling 
them.  He  might  suggest  to  you  the  pos- 
sibilities of  plant  selection,  plant  breed- 
ing, methods  of  growing  larger  and  bet- 
ter ears  of  corn,  more  grains  of  wheat 
in  a  head,  new  and  better  varieties  of 
fruit.  Anything  which  will  enable  one 
to  produce  a  larger  or  more  valuable 
crop  must  oi  necessity  remove  some 
factor  which  prevented  him  from  doing 
it  before.  Many  varieties  of  weeds  are 
active  factors  in  limiting  crop  produc- 
tion. Cheat,  thistles,  buckthorn,  cockle, 
wild  garlic  and  wild  carrots  are  among 
the  weed  pests  with  which  the  farmer 
has  to  contend,  yet  an  intelligent  applica- 
tion of  the  best  methods  of  cultivation 
and  rotation  will  enable  him  to  control 
these  factors. 

Much  depends  on  one's  ability  to  make 
the  conditions  for  bacteria  favorable  in 
the  soil  as  to  the  amount  of  available 
plant  food  there  will  be  for  any  given 
crop.  As  men  study  the  problem  they 
are  becoming  more  and  more  convinced 


that  bacteria  are  very  important  factors 
in  soil  fertility.  Any  method  of  tillage, 
drainage,  fallowing  or  manuring  which 
increases  the  bacterial  content  of  the  soil 
in  favorable  bacteria  aids  in  crop  produc- 
tion. In  manures  much  depends  on  the 
method  of  control  of  the  manure  pile  as 
to  what  kind  of  bacteria  will  effect  de- 
composition of  the  manure  and  conse- 
quently what  the  value  of  the  manure 
will  be  when  applied.  After  it  has  been 
applied  the  tillage  methods  practiced  and 
the  physical  condition  of  the  soil  will  de- 
termine how  readily  this  or  any  other 
organic  matter  will  be  converted  into 
available  plant  food  by  the  soil  bacteria. 
On  the  other  hand,  poor  drainage  and 
improper  cultivation  methods  have  for 
their  effects,  insufficient  aeration,  the 
consequent  production  of  denitrifying 
bacteria,  and  the  elimination  of  those 
bacteria  favorable  to  best  results.  The 
legume  bacteria,  the  most  important  to 
the  farmer,  can  best  exist  in  soils  well 
aerated  and  not  acid  in  character.  Any- 
thing which  the  farmer  can  do  to  in- 
crease the  number  of  favorable  bacteria 
and  decrease  the  destructive  forms,  lends 
a  hand  to  the  increasing  of  crops.  Any- 
thing which  tends  to  aerate  the  soil, 
warm  it,  and  supply  it  with  organic  mat- 
ter aids  in  increasing  the  number  of  fav- 
orable soil  bacteria.  These  not  only  ef- 
fect the  decomposition  of  the  organic 
matter  of  the  soil,  but  also  make  slowly 
available  the  inorganic  food  constituents 
of  the  soil. 

The  entomologist  points  out  the  in- 
sects which  are  destructive  or  beneficial 
to  plant  growth.  When  America  was  as 
yet  a  new  continent  nature  was  lavish  in 
the  production  of  crops.  Maximum 
yields  were  obtained  with  but  little  labor 
on  the  part  of  the  early  settlers.  The 
crops  of  grain  and  fruit  yielded  by  the 
virgin  soil  were  all  that  any  one  could 
desire.    Any  new  land  is  naturally  pro- 
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ductive  and  usually  free  from  destructive 
insects,  but  as  man  appears  on  the  scene, 
determines  what  crop  or  crops  are  most 
favorable  for  him  and  for  the  soil  and 
climate,  and  commences  growing  them 
he  finds  sooner  or  later  that  a  new  factor 
has  entered  into  crop  production.  That 
factor  is  the  entomological  factor.  These 
insects  may  or  may  not  have  been  present 
in  that   locality  previous   to  this  time. 


But  whether  they  were  introduced  or 
were  originally  present,  as  soon  as  any 
one  crop  is  produced  to  the  exclusion  of 
others,  the  insects  which  have  as  their 
host  that  species  of  plants  increase  in 
numbers  and  in  destructive  ability.  This 
has  been  found  true  in  many  cases.  The 
Colorado  potato  beetle  was  never  heard 
of  until  they  began  producing  potatoes  to 
the  exclusion  of  other  crops.   This  beetle 
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found  them  to  his  Hking  and  rapidly  in- 
creased in  numbers  and  in  destructive- 
ness.  The  Hessian  fly,  the  cotton  boll 
weevil,  grasshoppers,  cutworms  and 
many  more  of  these  pests  have  rapidly 
increased  under  conditions  where  only 
their  host  plant  was  grown.  Driven  to 
despair,  farmers  have  looked  for  some 
remedy  and  usually  the  one  most  produc- 
tive of  results  has  been  found  to  be  a 
system  oi  crop  rotation.  Once  adopted 
they  find  it  is  not  only  of  use  in  the  con- 
trolling of  insects  and  destroyinp-  weeds, 
but  it  enables  them  more  successfully  to 
maintain '  the  crop  producing  power  of 
the  soil.  Rotation  of  crops  makes  it  pos- 
sible to  increase  the  nitrogen  content  of 
the  soil  most  economically  and  is  bene- 
ficial in  many  other  ways.  Usually  far- 
mers are  forced  to  adopt  it  by  their 
friends,  as  well  as  enemies,  the  insects. 

The  zoological  factor  has  to  do  with 
rodents,  birds  and  toads.  Some  destruc- 
tive, some  helpful,  it  is  worth  our  while 
to  make  a  study  of  them.  It  has  been 
the  nature  of  man  to  be  master  and  he 
seems  not  content  until  he  has  destroyed 
all  other  animals  which  come  in  his  way. 
We  fail  to  appreciate  the  benefits  to  be 
derived  from  birds  and  toads  and  class 
them  all  as  destructive.  The  numbers 
of  insects  killed  by  them  each  year  is 
enormous.  We  should  not  fail  to  appre- 
ciate their  aid  in  removing  some  of  the 
factors  which  limit  the  yield  of  crops. 

Meteorological :  It  is  not  possible, 
evidently,  for  the  farmer  to  do  anything 
which  will  increase  or  decrease  the 
amount  of  rainfall  at  any  particular  sea- 
son, or  to  say  how  much  sunshine  or  cold 
weather  there  may  be.  It  may  rain  to- 
day or  next  week,  the  sun  may  shine  to- 
morrow or  a  cold  wave  with  a  cloudy 
sky  may  be  the  weather  conditions.  But 
the  farmer  can  assist  in  warming  the  soil 
and  in  retaining  the  moisture  that  has 


fallen,  to  tide  the  crop  over  the  seasons 
of  cold  and  drouth. 

Physical :  Drainage,  tillage,  and  the 
presence  or  absence  of  organic  matter 
are  the  physical  factors  which  are  of  the 
most  importance  in  farming.  The  phy- 
sical condition  of  the  soil  is  largely  re- 
sponsible for  many  poor  yields.  Any 
operation  which  tends  to  aerate  the  soil 
will  improve  clay  soils.  The  factors 
which  are  active  in  improving  physical 
condition  of  clay  soils  are  usually  as  ef- 
fective in  other  soils.  Drainage  in- 
creases the  space  for  root  development. 
Tillage  aerates  the  soil.  Humus,  besides 
being  a  store  of  plant  food  in  itself,  has 
the  property  of  improving  the  physical 
condition  of  any  soil.  Maximum^  crops 
cannot  be  grown  in  its  absence.  It  is  the 
presence  of  organic  matter  in  the  manure 
that  is  responsible  for  its  being  a  better 
fertilizing  agent  than  commercial  fer- 
tilizers. 

Chemical :  As  a  rule  the  only  chemi- 
cal limiting  factors  are  water  and  the 
elements  calcium,  nitrogen,  potassium 
and  phosphorus.  It  is  true  that  in  cer- 
tain instances  minerals  are  injurious  to 
plant  growth.  As  mentioned  before, 
limiting  factors  may  be  either  positive  or 
negative.  Poorly  drained  soils  often 
contain  ferrous  iron  and  other  com- 
pounds which  are  injurious  to  plants.  In 
some  of  the  arid  sections  the  supply  of 
alkali  carbonates  and  chlorides  is  over 
abundant  and  fall  under  the  class  of 
positive  limiting  factors.  With  most 
farmers  it  is  only  a  problem  of  main- 
taining the  supply  of  water,  lime,  nitro- 
gen, potash  and  phosphoric  acid,  as  the 
negative  limiting  chemical  factors  in 
crop  production.  The  first  named  may 
also  be  over-abundant  in  which  case 
drainage,  of  course,  is  necessary.  Or  it 
may  be  insufficient  and  tillage  operations 
are  important  in  this  connection.    It  ^*s 
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probably  true  that  water  is  more  often 
the  hmiting  factor  than  any  other  thing. 
It  is  not  possible  to  control  the  supply  of 
rainfall  but  only  to  best  utilize  it  and 
prevent  as  far  as  possible  its  being  a 
limiting  factor. 

Soils  vary  much  in  their  chemical  com- 
position depending  on  their  origin.  If 
they  have  been  derived  from  limestone 
the  supply  is  usually  sufficient.  But  even 
here,  after  years  of  cropping  there  is  a 
tendency  for  the  lime  to  be  washed  away 
and  the  soil  to  become  acid,  because  of 
the  organic  acids  formed  in  plant  de- 
composition. Inability  to  grow  clover 
and  the  appearance  of  sorrels  are  indi- 
cations of  soil  acidity.  Lime  is  necessary 
to  neutralize  the  acidity  and  consequent- 
ly will  be  the  limiting  factor  until  ap- 
plied. 

The  supply  of  nitrogen  is  important  to 
the  farmer  for  two  reasons.  It  is  the 
most  easily  lost  by  leaching  and  is  the 
most  expensive  to  buy.  The  introduction 
of  legumes  in  crop  rotation  helps  ma- 
terially to  remove  it  from  the  list  of 
limiting  factors.  This  has  been  found  es- 
pecially true  where  a  legume  occurs  as 
often  as  once  every  third  year.  This, 
together  with  the  economical  manage- 
ment of  barnyard  manure,  will  do  much 
toward  supplying  sufficient  nitrogen  for 
the  crops. 

Certain  soils  are  very  deficient  in 
potash.  ]\Iost  soils  have  more  available 
potash  than  they  have  of  either  lime  or 
phosphoric  acid.  In  sandy  soils  and  in 
organic  soils  potash  is  most  likely  to  be 
a  limiting  factor.  Usually,  however,  an 
application  of  readily  available  potash 
salts  increases  the  yield. 

The  most  important  single  element, 
the  one  most  often  lacking  and  conse- 


quently limiting  the  yield,  is  phosphorus. 
Xot  being  very  plentiful  in  any  soil  the 
supply  is  soon  reduced  until  profitable 
crops  can  no  longer  be  grown  without  its 
application.  Any  system  of  farming,  un- 
less it  be  that  of  dairying  removes  con- 
siderable quantities  of  phosphorus  from 
the  soil.  If  the  grain  crops  are  sold  the 
farmer  is  selling  at  the  same  time  a 
certain  number  of  pounds  of  phosphorus. 
If  the  grain  is  fed  to  animals  and  they 
are  sold  from  the  farm,  he  loses  the 
phosphorus  of  the  bones,  which  are  com- 
posed almost  entirely  of  calcium  phos- 
phate. In  either  case  he  is  selling  a  con- 
siderable more  phosphorus  than  he  is  of 
either  potash  or  lime.  There  is  no  way 
of  artificially  increasing  the  supply  ex- 
cept by  the  use  of  phosphate  fertilizers. 
The  Ohio  Experiment  Station  and  its 
substations  have  shown  that  a  greater  in- 
crease per  amount  of  money  invested,  no 
matter  what  the  crop  may  be,  has  result- 
ed from  the  application  of  phosphorus 
than  that  of  any  other  element.  This 
means  then  that  of  these  chemical  ele- 
ments the  one  which  prevents  most  often 
the  production  of  profitable  yields  is 
phosphorus. 

To  recapitulate,  then,  successful  farm- 
ing means  that  a  man  must  study  the 
conditions  which  govern  his  own  farm, 
must  endeavor  to  learn  what  in  his  par- 
ticular case  limits  the  yield  of  his  crops. 
Having  determined  this  he  can  more 
successfully  eliminate  the  factors  which 
prevent  him  from  reaping  maximum 
crops.  The  ability  to  determine  what  the 
limiting  factors  are,  marks  the  difference 
between  the  farmer  who  simph-  "makes 
a  living,"  and  the  farmer  who  "enjoys  an 
income." 
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SOURCES  OF  BACTERIA  IN  MILK 
By  G.  E  Boltz,  '10 


It  has  long  been  known  that  pure  milk 
secreted  from,  a  healthy  cow,  contains  no 
bacteria,  and  that  all  bacterial  contami- 
nation of  the  milk  comes  from  external 
sources.  While  this  fact  has  been  re- 
demonstrated  by  the  most  recent  work, 
it  has  appeared  that  the  statement  must 
be,  for  practical  purposes,  considerably 
modified.  In  the  first  place  the  difficul- 
ties which  lie  in  the  way  of  obtaining 
milk  from  the  cow  without  bacterial  con- 
tamination, are  extremely  great  and  al- 
most insurmountable.  Of  the  many  at- 
tempts that  have  been  made  to  obtain 
sterile  milk  in  this  way,  most  have 
proved  failures ;  but  enough  of  them 
have  met  with  success  to  demonstrate  the 
fact  that  milk,  when  secreted  by  a  heal- 
thy cow,  is  sterile.  In  spite  of  the  clean- 
ly methods,  of  sterilized  vessels,  and  of 
the  greatest  care  to  prevent  dirt  and  dust 
from  getting  into  the  milk,  the  milk, 
when  first  drawn  from  the  cow,  has  in 
the  large  majority  of  cases  contained 
bacteria.  The  explanation  of  this  fact  ^'s 
that  the  milk  duct  is  open  to  the  air,  and 
will  contain  at  the  close  of  milking  a  con- 
siderable amount  of  milk  adhering  to  its 
wall.  Bacteria  from  the  air  enter  the 
duct,  grow  and  multiply  with  great 
rapidity  in  the  residual  milk,  and  the  re- 
sult is  that  by  the  time  of  the  next  milk- 
ing the  milk  ducts  contain  bacteria  in 
great  numbers,  and  these  in  turn  will 
contaminate  the  milk.  Hence  this  may 
be  called  the  first  source  of  bacteria  in  the 
milk  of  a  healthy  cow. 

When  the  udder  of  a  cow  is  diseased 
it  is  certain  that  the  milk  may  be  con- 
taminated even  when  secreted.  It  has 
long  been  known  that  when  a  cow  has 
tuberculosis  in  the  udder  her  milk  is  al- 
most   certain    to    contain  tuberculosis 


bacilli.  It  is  also  equally  true  that  in- 
flamed udders  infect  the  milk  with  bac- 
teria. When  the  udder  is  inflamed  it 
commonly  produces  pus,  and  this  natur- 
ally finds  its  way  into  the  milk.  With 
the  pus  there  are  sure  tO'  be  bacteria  that 
are  associated  with  inflamatory  troubles. 
There  are  also,  other  diseases  that  affect 
both  cattle  and  man,  which  are  trans- 
mitted through  the  milk,  therefore,  no 
animals  suffering  from  any  udder  affec- 
tion should  be  allowed  to  furnish  milk 
for  public  consumption. 

One  of  the  chief  sources  of  bacteria 
is  the  cow  herself.  She  is  not  the  source 
of  the  growth  of  bacteria  so  much  as  the 
medium  of  catching  in  her  hair  the  dust 
and  germs  which  are  so  easily  dislodged 
at  the  slightest  movement  of  the  surface 
of  the  cow.  There  are  probably  not  more 
than  two  or  three  kinds  of  bacteria 
which  really  grow  and  multiply  on  the 
skin  of  the  cow.  All  other  germs  on  the 
cow  get  there  from  the  dust  laden  with 
bacteria.  It  is  not  uncommon  to  see 
cows  covered  with  so  much  dust  that  the 
color  of  their  back  cannot  be  seen,  and 
their  flanks,  hips  and  sides  plastered  with 
manure.  When  the  work  of  cleaning 
the  cows  is  neglected  it  is  impossible  to 
keep  .  milk  clean  while  milking.  Large 
lumps  of  dirt,  hair  and  straw  are  con- 
tinually falling  into  the  pail.  As  more 
or  less  motion  occurs  at  milking  the 
loosely  adhering  particles  are  dislodged 
just  at  a  time  when  the  milk  pail  is  in  a 
position  to  collect  them. 

Some  idea  of  the  number  of  bacteria 
that  are  likely  to  be  brushed  off  the  cow 
while  milking  can  be  obtained  from  the 
experiment  of  collecting  the  dirt  curried 
from  the  cow  and  plated  in  gelatin  cul- 
ture media  for  numbers.     A  gram  of 
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curry  powder  was  tested  for  the  number 
of  bacteria  it  contained,  which  was  found 
to  be  207,000,000 — an  enormous  number 
for  so  small  an  amount. 

In  order,  therefore,  to  eliminate  micro- 
organism from  this  source  it  may  be 
necessar}^  to  groom  the  cow  thoroughly 
or  to  clip  the  hair  on  her  udder.  If  the 
cow  is  kept  clean,  and  is  thoroughly 
groomed,  the  necessity  for  clipping  is 
not  so  great.  Further,  by  dampening 
the  udder  during  the  milking  process 
the  hair  and  dirt  may  be  made  to  ad- 
here so  that  it  will  not  fall  into  the 
milk. 


It  was  formerly  thought  that  trie 
greatest  source  of  contamination  was 
the  air,  but  more  recent  study  has  pro- 
duced considerable  change  in  this  be- 
lief. Fresh  air  out  in  the  open  does 
not  contain  many  bacteria,  and  if  milk- 
ing could  be  done  in  such  a  place  this 
source  of  contamination  would  be  al- 
most excluded.  The  conditions  arc 
very  different  in  a  close  barn,  where 
the  motion  of  the  cattle  stirs  up  the 
dust,  and  the  dry  feed  thrown  in  front 
of  the  cattle  spreads  a  large  amount  of 
dust  through  the  stable.  The  common 
practice  of  keeping  cattle  in  the  san'e 
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room  where  they  are  milked  is  thus 
very  productive  of  a  large  source  of  air 
bacterial  contamination.  The  number 
of  bacteria  from  the  air  varies  greatly 
with  the  conditions  of  the  stable,  the 
largest  amount  being  immediately  after 
feeding,  especially  if  cows  are  fed  on 
dry  feed. 

It  is  not  possible  to  place  too  much 
stress  upon  the  condition  of  the  milker, 
for  upon  his  individuality  depends  vhe 
production  of  pure  and  wholesome 
milk.  If  he  is  naturally  clean  and  tidy, 
the  milk  will  accordingly  be  as  good 
as  can  be  produced  under  conditions 
furnished;  but  if  he  is  untidy,  the  milk 
will  likewise  be  found  dirty.  The 
cleanliness  of  clothes  and  hands  is  a 
matter  which  the  farmer  often  abhors. 
He  finds  it  troublesome  to  put  on  a 
clean  suit  of  clothes  and  wash  his 
hands  for  the  purpose  of  milking  a  few 
cows  which  supply  his  own  tabK^ 
Where  few  cows  are  involved,  the  cus- 
tom may  be  regarded  as  impracticable, 
but  where  dairying  is  looked  upon  as 
a  business  and  the  milk  and  its  p-od- 
ucts  are  sold  to  the  public,  consi  lera- 
tions  of  cleanliness  and  care  in  the  han- 
dling of  milk  cannot  be  despised  or 
overlooked. 

There  is  another  aspect  of  the  milker 
which  deserves  careful  consideration. 
He  should  be  a  man  of  good  health, 
free  from  any  infectious  disease,  be- 
cause it  is  an  easy  matter  for  a  riiilker 
'to  transmit  the  germs  from  himself  to 
the  milk  by  means  of  his  han%;  clothes 
"or  various  other  ways.  Again,  the 
milker  should  never  come  in  contact 
with  any  one  suffering  from  an  infec- 
tious disease,  for  he  may  be  the  nieyns 
of  conveying  the  germs  and  thus  cause 
a  communicable  disease  to  spread. 

Although  not  usually  admitted,  it  is 
often  the  polluted  condition  of  iiiiiking 


utensils  employed  in  the  care  of  milk 
which  is  a  great  source  of  bacterial 
contamination.  Bacteria  are  not  usu 
ally  kdled  by  short  periods  of  drying. 
After  each  milking  the  milking  ^»ails 
and  othed  utensils  are  commonlj^  wash- 
ed— sometimes  thoroughly  washed — • 
with  hot  water  and  soap,  but  no  such 
washing  will  destroy  the  bacteria  which 
may  be  in  the  pails.  Even  after  ordi- 
nary washing  there  will  be  left  cling- 
ing to  such  utensils  many  bacteria 
which  are  ready  to  develop  as  soon  as 
fresh  milk  is  added  to  furnish  them  the 
proper  food  and  suitable  conditions. 

Water  is  a  source  of  contamination 
too  frequently  overlooked.  Typhoid 
fever  as  well  as  other  diseases  have 
been  traced  to  water  employed  in  the 
washing  and  rinsing  of  dairy  utensils. 
Besides  the  harmful  effects  of  water  in 
the  conveyance  of  disease,  there  are  the 
numerous  serious  fermentations,  so  un- 
desirable in  the  manufacture  of  some 
of  the  dairy  products,  caused  by  the 
micro-organisms  found  in  the  water 
supply. 

The  gauntlet  that  milk  has  to  run 
from  sources  of  bacteria  is  large  and 
complex.  It  is  not  necessary  for  any 
one  source  to  be  large,  but  it  is  the 
total  of  all  the  sources  that  sum  up  so 
large  a  count  of  bacteria.  It  is  the  pro- 
gressive steps,  from  one  point  to  an- 
other, each  source  supplying  its  num- 
ber of  organisms,  that  produce  the 
large  totals.  The  diminution  of  the 
total  number  of  bacteria  depends  upon 
the  intelligent  care  which  each  source 
receives.  The  magnitude  and  impor- 
tance of  the  dairy  industry  demands 
the  attention  and  study  of  every  citizen 
because  the  health  of  the  community 
so  largely  depends  on  the  character  of 
the  milk  supply. 
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SOME  MARKET  GARDEN  PROBLEMS 

By  Prof.  V,  H  Davis,  Ohio  State  University 


While  the  home  eardener  must  ac- 
cept conditions  as  he  finds  them  and 
make  the  oest  of  them,  the  commercial 
gardener  must  carefully  select  the  most 
favorable  conditions  or  be  outstripped 
by  his  more  favored  competitors. 

The  prospective  market  should  receive 
first  consideration  and  careful  study. 
Xearness  to  market  will  overcome  many 
disadvantages  in  other  respects.  The 
man  located  two  or  three  miles  from 
market  will  make  an  enormous  yearly 
saving  over  the  man  located  six  or  seven 
miles  away  in  the  expense  of  hauling 
produce,  manure  and  supplies  and  in  the 
ease  of  securing  labor.  In  case  of  scar- 
city or  sudden  demand  for  any  given 
article,  the  man  close  at  hand  can  more 
quickly  throw  extra  amounts  of  this  ar- 
ticle upon  the  market  at  a  good  profit. 

Dependence  on  city  markets  that  must 
be  reached  by  railroads  or  traction  lines 
is  not  often  justifiable  unless  other  ad- 
vantages are  very  marked.  Of  course, 
this  does  not  apply  to  the  crops  grown  at 
the  South  for  Northern  markets.  Spe- 
cial locations,  like  summer  resorts  and 
watering  places,  afiford  the  gardener  with 
unusual  market  opportunities.  Good, 
fresh  vegetables  of  all  sorts  are  always 
in  demand  at  such  places,  even  at  exces- 
sive prices,  and  this  demand  comes  in 
the  height  of  the  season  for  the  gar- 
dener, when  produce  can  be  grown  at  the 
least  possible  cost. 

Many  small  towns  and  cities  of  25.000 
to  100.000  inhabitants  are  very  poorly 
supplied  with  locally  grown  vegetables 
and  ofifer  excellent  opportunities  to  the 
market  gardener.  Local  competition  is 
usually  not  so  sharp  as  in  the  larger 
cities,  and  most  of  the  Southern  grown 
produce  is   received   from  distributing- 


points  rather  than  direct  from  the  South, 
and  the  price  to  the  consumer  is  such 
that  the  local  grower,  with  his  fresh 
produce,  can  successfully  compete  with 
the  Southern  producer. 

The  next  factor  to  be  considered  is  the 
soil.  It  should  preferably  be  a  warm, 
sandy  loam  and  thoroughly  well  drained 
either  naturally  or  artificially.  It  should 
be  comparatively  level  or  gently  sloping 
to  the  south  or  southeast ;  reasonably 
fertile  and  free  from  noxious  weeds. 
Such  a  soil  will  be  "quick"  and  make 
possible  the  growing  of  early  vegetables, 
which  are  always  the  most  profitable. 
Of  all  these  conditions  of  soil  the  tex- 
ture is  of  the  most  importance,  because 
most  difficult  to  correct  when  faulty. 

The  value  of  a  running  stream  or  a 
pond  or  lake  can  nardly  be  over-estimat- 
ed. A  large  and  constant  supply  of 
water  is  absolutely  necessary,  and  if  not 
present  naturally  must  be  supplied  by 
wells  or  cisterns.  If  the  water  supply  is 
sufficiently  abundant  to  permit  irrigation 
in  dry  seasons,  a  w^onderful  advantage 
will  be  secured. 

Insufficient  capital  is  the  most  com- 
mon cause  of  failure  in  commercial  gar- 
dening. The  small  amount  of  capital 
necessary  to  begin  farming  is  mislead- 
ing to  the  beginners  in  gardening.  Hen- 
derson, in  his  "Gardening;  for  Profit," 
states  that  not  less  than  $300  per  acre 
should  be  available  in  the  beginning  for 
any  area  less  than  ten  acres.  This  seems 
an  enormous  sum,  but  the  first  season 
rarely  pays  more  than  current  expenses, 
and  the  capital  of  $300  per  acre  will  all 
be  absorbed  in  horses,  wagons,  tools, 
glass,  manures  and  supplies  of  various 
kinds.  It  is  easy  to  jump  at  the  conclu- 
tion  that  if  two  acres  can  be  rented  for 
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$75,  ten  is  much  cheaper  at  $3C«D,  but 
nothing  could  be  more  erroneous  unless 
the  necessary  capital  ($300  per  acre)  is 
available.  The  rental  or  interest  on  the 
ground  used  in  gardening  is  rarely  more 
than  from  8  to  12  per  cent,  of  the  work- 
ing expenses,  so  that  an  apparently 
cheap  rent  or  cheap  purchase  does  not 
materially  affect  the  results  if  other  con- 
ditions be  favorable.  It  will  always  be 
more  profitable  to  garden  two  or  three 
acres  well  rather  than  ten  acres  poorly. 

A  marget  garden  three  or  four  miles 
from  market,  closely  cropped  and  with 
the  necessary  glass,  can  be  made  to  give 
piofitable  employment  to  about  one  man 
per  acre  the  year  round.  Two  strong, 
active  horses  will  often  be  sufficient  for 


areas -  less  than  ten  acres  within  two  or 
three  miles '  from,  market,  but  in  most 
cases  three  will  be  more  profitable,  be- 
cause marketing  and  cultivating  can  go 
on  uninterrupted. 

Some  one  has  truthfully  said  that 
"manure — good  manure  and  plenty  of 
it — is  the  cornerstone  of  successful  mar- 
ket gardening."  While  the  farmer  finds 
himself  limited  in  the  amount  of  manure 
he  can  profitably  use  upon  the  ordinary 
farm  crops,  the  gardener,  as  a  rule,  finds 
that  the  more  and  better  manure  he  uses, 
whether  stable  or  commercial,  the  larger 
will  be  his  profits.  The  best  crops  with 
which  to  use  it  and  the  most  economical 
methods^  of  handling  must  be  carefully 
and  thoroughly  determined 'by  each  gar- 
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dener  for  his  own  conditions.  Stable 
manure  is  undoubtedly  the  favorite  ma- 
terial, not  only  for  the  plant  food  it  con- 
tains, but  for  its  loosening  and  quicken- 
ing efifects  upon  the  soil.  There  are  two 
or  three  serious  objections  to  the  use  of 
stable  manures  alone  from  year  to  year. 
In  the  first  place,  a  ton  of  ordinary  fresh 
stable  manure  contains  from  $1.50  to  $2 
worth  of  actual  plant  food,  and  the  gar- 
dener cannot  afford  to  use  it  except  spar- 
ingly if  the  total  cost,  spread  upon  the 
land,  is  much  in  excess  of  these  figures. 
In  many  cases  distance  and  first  cost  be- 
comes prohibitive.  Stable  manure,  from 
its  very  nature  and  methods  of  handling, 
must  always  be  a  source  of  needs,  with 
all  their  costly  annoyance. 

For  the  above  reasons  and  others, 
commercial  fertilizers  are  being  largely 
substituted  for  stable  manure  by  many 
gardeners.  A  ton  of  high  grade  fer- 
tilizer (it  pays  to  buy  no  other)  costs 
about  $50  spread  upon  the  land.  The 
most  liberal  in  its  use  recommend  2000 
pounds  per  acre.  A  fair  application  of 
stable  manure  would  be  about  fifty  tons 
per  acre.  This  amount  applied  to  the 
land  would  cost,  in  most  localities,  from 
$100  to  $i  c;o.  Most  of  our  garden  crops 
are  nitrogen  and  Dotash  feeders,  and  in 
the  application  of  stable  manures  in  suf- 
ficient quantities  to  supply  these  ele- 
ments in  proper  amounts,  especially  nit- 
rogen, phosphoric  acid  and  often  potash 
is  applied  beyond  the  needs  of  the  crops, 
which,  of  course,  is  not  economical.  It 
becomes  evident,  then,  that  soils  filled 
with  humus  from  previous  heavy  appli- 
cations of  stable  manure  mav  have  the 
necessary  plant  food  much  more  cheaply 
supplied  in  the  form  of  commercial  fer- 
tilizers. The  use  of  manures  chiefly  as 
a  source  of  humus  and  fertilizers  as  the 
chief  source  of  plant  food  will  usually  be 


the  cheapest  and  most  satisfactory  meth- 
od. This  is  especially  true  if  nitrogen, 
potash  and  phosphorus  be  bought  sepa- 
rately and  mixed  at  home  in  the  desired 
proportions  or  applied  separately  as  the 
growing  crops  demand. 

One  form  of  commercial  fertilizer  de- 
serves special  mention  on  account  of  its 
peculiar  adaptability  to  the  needs  of  the 
gardener.  It  is  nitrate  of  soda.  The 
process  of  rendering  the  nitrogen  in  the 
soil  and  manures  available  for  plant 
growth  is  a  slow  one,  especially  in  the 
early  spring  time.  In  nitrates  we  have 
just  the  element  most  needed  immedi- 
ately, soluble  and  available  to  the  plants. 
By  applying  it  in  small  quantities  about 
as  fast  as  the  growing  crops  can  use  it, 
a  vigorous  growth  of  foliage  can  be 
stimulated  at  small  cost,  and  at  a  time 
when  the  product  will  bring  the  most 
money  upon  the  market.  It  should  be 
applied  at  the  rate  of  about  100  pounds 
per  acre  at  intervals  of  about  two  weeks. 
Apply  broadcast,  when  the  foliage  of  the 
plants  is  perfectly  dry,  or  just  before  or 
during  a  rain.  The  effects  can  be  seen 
within  a  few  days  by  the  darker  colored 
foliage  and  unusually  thrifty  growth. 

In  conclusion,  there  are  frequently  lo- 
cal sources  of  fertilizers  that  will  be 
available  to  the  alert  gardener  at  a  nom- 
inal cost.  Wood  ashes,  refuse  hops  from 
the  breweries,  leather  and  bone  scraps 
from  the  manufactories  where  leather  or 
bone  articles  are  made,  refuse  from  the 
fillers  and  cleaning  vats  of  the  sugar 
mills,  tobacco  stems  from  cigar  factories, 
night  soil,  sewage  and  many  other  things 
may  often  be  secured  for  little  more  than 
the  cost  of  hauling,  and  will  go  a  long 
way  toward  the  solving  of  the  fertilizer 
problem  in  a  satisfactory  and  profitable 
manner. 
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RURALr  INDIA 

By  R.  K.  Dass.  '11 


India  is  about  two-thirds  the  area 
of  the  United  States,  with  a  population 
of  300,000,000.  On  the  north  stand  the 
great  Himalaya  ranges,  with  thousands 
of  snow  covered  peaks,  the  chief  of 
which  is  Mount  Everest,  with  an  eleva- 
tion of  over  29,000  feet.  On  the  south 
lies  the  great  Indian  ocean,  which, 
stretching  out  on  the  east  and  west, 
together  with  the  Himalaya  ranges,  sur- 
rounds the  whole  country.  Two  other 
ranges  run  along  the  coasts  of  the  Dec- 
cau,  the  Southern  India,  while  through 
the  middle  extends  the  Bidhya  range 
from  east  to  west,  dividing  the  whole 
land  into  two  natural  regions. 

Many  rivers  take  their  rise  in  the 
Himalayas  and  flow  to  the  Indian 
ocean,  the  chief  of  them  being  the  In- 
dus on  the  west  and  the  Ganges  and 
the  Brahmaputra  on  the  east.  The 
southern  parts  are  watered  by  the  riv- 
ers from  the  Bidhya. 

Climate. — From  the  Himalayas  the 
land  of  perpetual  cold,  on  the  north, 
the  climate  undergoes  a  variety  of 
changes  until  it  reaches  Ceylon,  the 
southernmost  part,  where  there  is  prac- 
tically no  winter.  Innumerable  clouds 
are  drifted  from  the  Indian  ocean  over 
the  plains  of  Bengal,  the  eastern  India, 
by  monsoons,  which  blow  from  the 
southwest  from  April  to  October  and 
in  the  opposite  direction  for  the  rest  of 
the  year,  making  the  latter  one  of  the 
wettest  countries  in  the  world.  In  the 
middle  lies  the  vast  desert  of  Rajpu- 
tana,  bordered  by  the  arid  regions  of 
upper  India,  with  very  extreme  cli- 
mates. 

Natural  Resources. — India  was  once 
very  rich  in  her  natural  resources,  and 


now  it  is  almost  impossible  to  form  an 
adequate  idea  of  her  past  wealth.  She 
has  been  robbed  and  plundered  from 
the  time  of  Alexander  the  Great  until 
the  present  day.  The  Mogul  emperors' 
"peacock"  throne,  which  was  decorated 
with  pearls,  rubies,  saphires  etc.,  to  re- 
semble a  peacock  and  which  was  taken 
away  in  the  seventeenth  century  by 
Nadis  Shah,  the  Persian  nomad,  is  esti- 
mated to  be  worth  $16,000,000,  while 
the  "Kohinor,"  one  of  the  largest  and 
most  valuable  diamonds  in  the  world, 
was  in  the  possession  of  a  Hindu  prince 
only  fifty  years  ago  and  now  adorns 
the  crowns  of  the  king  and  queen  of 
England  in  two  separate  pieces.  It  is 
estimated  to  be  worth  about  $20,000,- 
000  and  came  from  one  of  the  princes 
of  Hindustan.  These  are  only  two  of 
the  many  instances  of  the  fabulous 
wealth  of  the  East  Indies,  which  at- 
tracted the  envy  of  all  the  western 
world  in  the  fifteenth  and  sixteenth 
centuries. 

Gold,  silver  and  other  precious  met- 
als, as  well  as  rubies,  saphires  and  other 
precious  stones  and  jewels,  have  long 
been  known  to  the  early  Hindus. 

Pearl  fishing  in  the  Falk's  straits, 
near  Ceylon,  is  still  one  of  the  ereat 
sources  of  income  to  the  British  gov- 
ernment. Other  resources  now  consist 
in  iron,  manganese,  mica,  potassium, 
coal,  petroleum,  etc. 

Flora. — India  is  very  much  varied  as 
to  her  flora,  as  might  be  expected  from 
a  country  with  so  many  phases  of  cli- 
mate. Ferns,  spruces,  pines  and  other 
trees  of  sub-tropical  climates  are  abun- 
dant in  the  Himalaya  regions. 

Cultivated  plants,  like  apple,  pear, 
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peach,  plum,  and  a  host  of  others,  grow 
plentifully  in  Kashmere,  the  north- 
western part  of  India,  where  on  the  ad- 
vent of  spring  the  whole  country  is 
transformed  into  a  magic  land,  with 
thousands  of  birds  pouring  forth  their 
songs  in  response  to  the  humming 
notes  of  insects  hovering  over  the  vast 
mass  of  flowers,  both  on  land  and  on 
the  "floating  gardens"  in  the  numerous 
lakes  with  which  the  country  abounds. 

In  Bengal  one  is  rather  tired  with 
the  perpetual  green  verdure  of  the 
landscape.  Fruits  and  flowers  all  fol- 
low one  another  in  perpetual  succes- 
sion all  the  year  round.  Bananas, 
palms,  cocoanuts,  berries,  pineapples, 
and  other  fruits  of  the  tropics  are  plen- 
tiful, while  one  of  the  best  fruits  is 
found  in  the  mango,  which  grows  in  all 
parts  of  Indiana. 

The  districts  of  Assam  produce  the 
best  oranges  found  anywhere  in  the 
world. 

In  the  rainy  season,  which  follows 
immediately  after  the  summer  months 
of  June  and  July,  Bengal  is  clad  in  one 
unbroken  green  hue.  The  whole  coun- 
try turns  into  a  vast  field  of  rice  and 
iute  cultivations,  interspersed  here  and 
there  with  orchard  tufts,  over  which 
the  big  banyans  raise  their  heads,  like 
towers  in  a  castle,  indicating  the  vi- 
cinity of  Hindu  villages. 

Peas,  beans  and  other  legums  of  sev- 
eral varieties  are  among  the  common 
winter  crops.  Cabbages,  cauliflowers, 
potatoes,  radishes,  beets  and  lots  of 
other  vegetables  are  raised  all  over  the 
country. 

The  Indus  and  Gangetic  valleys,  with 
Ceylon  and  Burmah,  are  especially  suit- 
able to  the  cultivation  of  rice.  The 
rest  of  the  country  produces  very  ex- 
tensively wheat,  corn,  oats,  barley  and 
other  grains. 

Assam,  the  northeastern  part  of  In- 


dia, vies  with  her  sister  country,  China,, 
beyond  the  Himalayas,  with  her  tea 
plantations,  and,  together  with  Ceylon, 
has  monopolized  the  tea  markets  of 
England  and  other  European  countries. 

Poppy  crops,  on  which  is  based  the 
inglorious  opium  trade  of  the  British 
government  with  China,  is  largely 
raised  in  Bengal  and  other  neighboring 
provinces. 

Indigo,  which  monopolized  many 
markets  of  the  world  until  very  re- 
cently, is  grown  in  many  parts  of  In- 
dia. The  southern  and  western  parts 
of  India  are  especially  adapted  to  the 
cultivation  of  cotton,  although  other 
parts  raise  it  more  or  less. 

The  cocoanut  forms  a  very  important 
crop  of  the  Malabar  coast  in  the  south 
and  also  in  Ceylon.  The  first  thing 
which  will  come  into  the  vision  of  a 
passenger  on  board  the  eastbound  ship 
after  leaving  Aden  is  a  long  line  of 
cocoanut  trees,  which  form  a  bulwark 
along  the  coasts  of  that  emerald  island. 

India  also  produces  a  very  large 
quantity  of  timber  in  many  parts  of  the 
country,  especially  in  Assam  and  Bur- 
mah. There  are  vast  forest  lands  teem- 
ing with  tall-headed  trees,  the  chief  of 
which  are  teak  and  mahogany. 

Fauna. — N^or  is  India  deflicient  in 
her  faunal  treasury.  The  Himalaya 
regions  are  the  natural  home  of  a 
species  of  goats  which  furnish  the  raw 
material  for  those  oriental  shawls 
which,  along  with  other  Indian  manu- 
factures, found  their  way  through 
Venice  into  the  most  fashionable  mar- 
kets of  Europe  early  in  the  seventeenth 
century  and  attracted  the  notice  of  the 
whole  western  world. 

Ivory  is  exported  from  many  parts 
of  India,  especially  from  Assam  and 
Burmah,  where  hundreds  of  herds  of 
elephants  still  roam  wild  in  the  depths 
of  the  forests. 
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Sericulture  is  an  important  business 
in  Burmah,  Assam  and  other  parts  of 
India. 

Dairy  cattle  received  special  atten- 
tion by  the  early  Hindus.  The  im- 
provement in  that  line  has  been  con- 
siderable in  certain  sections  of  the 
country  and  has  been  appreciated  by 
other  countries,  especially  Germany, 
who  has  imported  some  cattle  from  In- 
dia. 

Buffaloes  and  goats  are  also  utilized 
for  dairy  purposes  in  many  parts  of 
India. 

Tillage  is  done  principally  by  oxen 
and  buffalos,  which  together  with  cam- 
els, horses,  mules  and  elephants,  also 
serve  as  beasts  of  burden.  Horses  have 
been  known  to  the  Hindus  for  thou- 
sands of  years  and  were  first  used  for 
tillage,  but  now  they  are  exclusively 
reserved  for  riding,  driving  and  draft- 
ing purposes. 

The  number  of  animals — beasts  and 
birds  and  others — which  do  not  serve 
any  special  economic  purpose  is  im- 
mensely great. 

But  ''Nature  always  works  in  a  spirit 
of  compensation."  In  addition  to  the 
richness  of  fauna  and  flora,  she  has  not 
failed  to  provide  India  with  the  dread- 
ful malarial  germs,  vicious  snakes  and 
Royal  Bengal  tigers. 

Conclusion. — India  is  a  great  agri- 
cultural country,  with  vast  natural  re- 


sources. The  early  Hindus  knew  very 
well  the  importance  of  irrigation  in 
agriculture.  The  Ganges  canal,  exca- 
vated more  than  two  centuries  ago,  is 
still  the  largest  of  its  kind  on  the  face 
of  the  earth.  But  scientific  methods 
of  agriculture,  with  the  modern  ma- 
chinery and  implements,  has  not  yet 
been  introduced.  The  extreme  poverty 
of  the  peasantry,  who  has  to  pay  some- 
times more  than  80  per  cent,  of  the 
yield,  may  be  one  of  the  causes  of  this 
backwardness.  But  the  greatest  hin- 
drance to  modern  improvement  is  the 
British  rule,  which  is  not  only  adverse 
to  the  scientific  education  of  the  Hin- 
dus, but  has  both  directly  and  indi- 
rectly checked  all  the  important  manu- 
factures and  industries  of  the  country. 

Famine,  which  was  unknown  in  In- 
dia before  the  British  rule  and  which  is 
carrying  away  thousands  of  lives  every 
year,  is  not  due  to  the  failure  of  crops, 
as  is  given  out  to  the  world,  but  is  only 
a  natural  consequence  of  the  one  hun- 
dred and  fifty  years'  plunder  of  the 
British  rule.  These  few  lines  came 
from  the  hands  of  an  eminent  English- 
man, the  late  Mr.  Digby,  who  was  a 
distinguished  member  of  the  House  of 
Commons  for  many  years :  'Tndia  is 
still  a  fair  game  of  plunder  and  is  plun- 
dered. The  plunder  is  proceeding  far 
more  outrageously  today  than  at  any 
preceding  period." 
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FUTURE  OF  THE  HORSE  INDUSTRY 

By  C.  G.  Fieldner,  '12 


Undoubtedly  there  is  no  industry 
whose  future  is  so  uncertain  as  is  that 
of  the  horse.  During  the  last  fifty  years 
certain  factors  have  been  working  to- 
gether which  it  seemed  would  cause  the 
abandonment  of  the  horse  industry  as  a 
source  of  gain. 

It  was  thought  that  the  introduction 
of  the  steam  railroad  would  be  a  serious 
menace  to  this  industry,  but  it  proved  to 
be  one  of  the  greatest  benefits  ever  con- 
ferred on  it.  In  i8;o,  2.03  per  thou- 
sand of  the  male  population  of  the  Unit- 
ed States  were  draymen,  teamsters,  liv- 
erymen, etc..  Avhile  in  1900  the  number 
so  employed  was  nearly  four  times  as 
large. 

AMien,  in  1885,  the  horse  car  began  to 
be  used  in  cities,  the  demand  for  horses 
was  increased  very  much.  From  1884  to 
1895  there  was  more  horse  breeding  than 
in  any  other  decade  in  our  history.  Be- 
tween 1890  and  1895  the  electric  car  ap- 
peared. This  was  a  hard  blow  to  the 
horse  industrv.  The  supply  exceeded  the 
demand.  At  this  time  bicycles  appeared, 
and.  to  cap  it  all.  the  panic  of  1893  came 
on.  With  the  great  fall  in  prices  caused 
by  these  three  agencies,  horse  breeding 
became  unprofitable  and  almost  ceased, 
it  was  commonly  predicted  that  horses 
would  not  be  in  general  use  much  longer 
and  that  breeding  could  never  pay  in  the 
future.  But  in  1898-1900  they  §;radually 
began  to  increase  in  value,  until  at  pres- 
ent the  average  horse  is  worth  more  than 
it  ever  was  before.  But  not  only  did 
horses  increase  in  value  in  the  last  fifty 
years  :  they  also  grew  in  numbers.  In 
1850  there  were  about  4.337,000  horses 
in  the  United  States:  in  1890,  15.266,- 
000:  in  1900,  16.695.000.  and  today  there 
are  over  20.000,000.  This  growth,  both 
in  value  and  numbers,  occurred  in  spite 


of  what  seemed  then  as  the  most  adverse 
circumstances. 

In  the  last  decade  a  new  competitor 
has  appeared  which  promises  to  be 
stronger  and  more  destructive  to  the 
horse  industry  than  any  of  its  prede- 
cessors. This  new  rival  is  the  automo- 
bile. The  automobile  ten  years  ago 
could  only  be  had  by  the  rich.  Today  it 
is  within  reach  of  large  numbers  and  is 
used  as  much  for  business  as  for  pleas- 
ure. 

The  horse  which  is  affected  most  is  the 
light  draft  and  wagon  horse.  The  onh 
way  in  which  the  automobile  surpasses 
the  draft  horse  is  when  there  are  long 
hauls  over  level  streets.  For  coal,  brew- 
eries, etc.,  where  there  are  many  turns 
and  alleys,  the  horse  has  the  advantage. 

The  strongest  competition  will  be  with 
wagon  horses,  especially  expressers  and 
delivery  horses.  Here  the  automobile 
has  the  advantage  of  speed,  which  is,  of 
course,  the  paramount  thing.  But 
whether  the  automobile  is  strong  enough 
a  factor  to  seriously  injure  the  horse  in- 
dustry is  doubtful.  have  seen  how 
the  horse  industry  not  only  lived  through 
but  profited  by  the  advent  of  the  steam 
and  electric  car.  In  the  last  ten  years 
since  the  appearance  of  the  automobile 
horses  have  increased  by  nearly  4.000.- 
000.  The  valuation  per  head  has  also 
increased. 

There  is  a  factor  of  recent  origin 
which  will  do  much  toward  strengthen- 
ing the  horse  industry.  That  is  our  ex- 
port trade.  Europe  is  beginnine  to  rea- 
lize the  value  of  the  American  horse.  In 
1 89 1  we  exported  31 10  horses,  while  in 
1 901  82,250  horses  were  sold  at  foreign 
markets. 

Xeither  should  we  overlook  the  fact 
(Continued  on  page  24) 
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EDITORIALS 

It  is  almost  unbelievable  how  little 
people  not  connected  with  the  Agricul- 
tural College  or  agricultural  work  of  any 
kind,  know  of  what  the  work  consists  or 
to  what  it  may  lead.  Many  times  we  are 
asked,  "What  do  you  study  over  there?" 
"What  will  you  get  to  do  when  you  get 
through?"  or  "What  kind  of  jobs  can 
you  get?"  Absolute  ignorance  of  the 
fact  that  there  are  experiment  stations, 
much  less,  of  what  they  are,  that  there  is 
government  work  in  agriculture  and  that 
the  people  spend  vast  funds  for  agricul- 
tural advancement.  The  people  cannot 
make  use  of  this  sum  themselves  and  so 
they  hire  agricultural  college  graduates 
to  do  this  for  them.  The  call  for  men  in 
all  lines  is  very  strong  this  year.  The 
graduates  of  the  College  of  Agriculture 
go  out  at  as  high  a  salary  as  graduates 
from  any  college  in  the  University  and 
much  higher  than  most  of  them.  They 
do  not  have  to  wait  around  several 
months  for  something  to  do.  The  work 
is  in  all  cases  pleasant  and  steady  em- 
ployment sure.  There  may  not  be  the 
chance  for  the  accumulation  of  great 
wealth  in  agricultural  work,  but  there  is 
a  surety  of  a  life  full  of  good  things. 


No  less  than  fifteen  highly  desirable 
situations  are  now  practically  open  to 
any  student  who  feels  qualified  to  take 
up  the  work.  For  example,  the  Sum- 
merside  Poultry  and  Stock  Farm  applies 
for  a  Junior,  a  Senior,  a  graduate  two- 
year  man  to  take  charge  as  superintend- 
ent of  a  looo  acre  stock  farm.  The  Uni- 
versity of  Wisconsin  offers  two  fellow- 
ships in  agriculture,  with  $400  a  year, 
two  more  with  $225  a  year.  The  United 
States  government  wants  a  number  of 
Junior  animal  husbandmen  at  a  salary  of 
$1260  to  $1560  per  annum.  The  Univer- 
sity of  Idaho  wants  a  number  of  profes- 
sors and  instructors  at  salaries  ranging 
from  $1200  to  $1700  per  year;  an  as- 
sistant professor  of  animal  husbandry 
and  instructor  in  agriculture  and  an  as- 
sistant professor  of  forestry  and  botany. 
Besides  this,  the  Thurston  Teachers* 
Agency  is  applying  for  a  large  number 
of  teachers  in  agriculture,  agronomy, 
animal  husbandry,  bacteriology,  ento- 
mology and  veterinary  medicine. 


In  the  April  number  we  called  atten- 
tion to  the  Alsdorf  law,  which  provides 
for  the  holding  of  county  agricultural 
schools  during  next  year.  The  Bulletin 
describing  this  extension  work  is  now 
out,  and  already  about  fifty  counties 
have  applied  for  schools.  This  indeed 
speaks  well  for  the  interest  taken  in  agri- 
cultural education  throughout  the  state. 
In  our  opinion  no  work  of  greater  im- 
portance has  been  undertaken  by  the  col- 
lege and  we  look  forward  to  a  most 
profitable  year.  The  schools  will  begin 
about  October  and  plans  for  forty  or 
more  are  being  laid. 

The  Bulletin,  Vol.  XIII,  No.  23,  gives 
all  information  concerning  the  work,  and 
any  who  have  not  seen  it  would  do  well 
to  get  one  at  once. 
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NEWS  NOTES 


The  summer  meeting  of  the  Colum- 
bus Horticultural  Society  will  be  held 
at  Glenmary  and  the  forest  parks  in 
that  vicinity.  It  is  to,  be  a  field  meet- 
ing, and  the  program  gives  promise  of 
an  equally  interesting  and  profitable 
occasion.  It  is  to  be  a  nature  study 
day.  Professor  Lazenby  will  be  the 
leader  in  the  study  of  trees,  Professor 
Hine  in  the  study  of  insects  and  Pro- 
fessor Davis  in  the  study  of  w^eeds. 
Some  time  will  be  spent  on  the  grounds 
of  the  Columbus  Orchard  Company. 

The  class  in  elementary  forestry 
spent  a  recent  Saturday  on  the  grounds 
of  the  Boys'  Industrial  School  near 
Lancaster.  The  object  of  the  excur- 
sion was  to  learn  something  of  the  for- 
est conditions  of  rough  sandstone 
and  to  see  what  the  home  was  doing 
in  the  way  of  modern  forestry.  The 
class  was  well  received  by  the  officials 
and  was  given  every  opportunity  to  in- 
spect the  grounds.  The  "school,"  the 
woodland,  the  scenery,  to  say  nothing 
of  the  strenuous  exercise,  made  it  a 
day  to  be  long  remembered. 

The  apiary  connected  Avith  the  De- 
partment of  Horticulture  affords  the 
students  that  are  interested  in  bees  a 
fine  opportunity  for  observation  and 
study.  A  number  of  the  boys  who  had 
the  course  in  beekeeping  last  year  un- 
der Professor  Lazenby  have  secured 
some  colonies  of  their  own  and  are 
making  them  a  source  of  income  as 
well  as  a  means  of  instruction. 

A'ariety  tests  of  corn,  wheat,  oats  and 
grass  seed  mixtures  are  being  conduct- 
ed in  co-operation  with  the  Ohio  Ex- 
periment Station  and  the  L^nited  States 
Department  of  Agriculture.  The  de- 
partment is  also  conducting  corn  breed- 


ing experiments  and  work  on  the  im- 
provement of  clover  and  alfalfa  by 
plant  selection. 


Assistant  Professor  H.  C.  Ramsower 
is  spending  three  months  in  the  AA^est 
in  the  interests  of  the  Department  of 
Agronomy.  He  will  spend  about  two 
weeks  studying  the  equipment  and 
methods  of  teaching  agricultural  engi- 
neering in  each  of  the  following  states : 
Illinois,  Wisconsin,  Iowa,  Missouri, 
Colorado  and  Nebraska. 

The  entire  field  east  of  the  live  stock 
buildings,  about  eight  acres,  is  being 
used  for  plot  work  by  the  Department 
of  Agronomy. 

Arrangements  have  been  completed 
for  the  bronze  medallion  portrait  tab- 
let for  Townshend  Hall.  The  tablet ' 
will  be  completed  and  in  place  so  that 
it  can  be  unveiled  during  commence- 
ment week.  All  alumni  and  ex-stu- 
dents should  send  their  contribution 
to  Dean  Price  at  once,  if  they  have  not 
already  responded  to  the  appeal  which 
was  sent  out  some  weeks  ago.  A  sufii- 
cient  amount  has  been  collected  to  jus- 
tify the  committee  in  ordering  the  tab- 
let, but  it  will  require  a  liberal  response 
to  complete  the  fund  of  $300  which  is 
necessary  to  cover  the  entire  cost. 

The  fruit  prospects  in  central  Ohio, 
judged  by  the  orchards  at  the  Ohio 
State  University,  are  not  flattering. 
The  trees  bloomed  irregularly,  and 
there  were  some  severe  storms  during 
the  blooming  period.  The  indications 
at  present  seem  to  point  to  about  -one- 
half  of  a  normal  crop  of  apples,  pears 
and  cherries,  while  the  peaches  and 
plums  will  be  an  absolute  failure.  The 
failure  seems  to  be  due  mainly  to  the 
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severe  douth  of  last  summer  and  fall, 
and  the  small  fruits  have  suffered  even 
more  than  those  of  the  orchard. 

J.  H.  Gourley  and  M.  E.  Corotis,  last 
year's  graduates  in  horticulture  and 
forestry,  are  now  connected  with  the 
experiment  station  at  Wooster.  I.  S. 
Keil,  who  left  the  University  the  be- 
ginning of  the  spring  term,  is  also 
working  in  the  horticultural  division  of 
the  same  institution. 

C.  W.  De  Pue,  who  completes  the 
course  in  horticulture  and  forestry  this 
year,  expects  to  embark  in  practical 
horticulture  in  Texas  immediately  after 
commencement.  He  goes  to  Falfurrias 
and  is  to  be  associated  and  engage  in 
the  same  line  of  work  as  W.  G.  Yeager, 
who  has  met  with  signal  success  dur- 
ing the  past  year. 


.  THE  FUTURE  OF  THE  HORSE 
INDUSTRY. 
(Continued  from  page  21) 
that  the  American  horse  is  being  gradu- 
ally improved.    The  scrub  and  grade  are 


giving  way  to  the  blooded  animal.  A 
number  of  states  have  enacted  stallion 
license  laws,  which  do  much  toward  im- 
proving the  breeds.  As  the  blooded 
horse  properly  managed  is  a  more  pro- 
fitable animal  than  the  grade,  even 
should  the  number  raised  be  less,  the 
margin  of  gain  will  not  be  decreased  and 
horse  raising  as  an  industry  will  remain 
on  a  firm  basis. 

In  predicting  the  future  of  the  horse 
industry  it  must  be  admitted  that  it  is 
somewhat  uncertain.  The  greatest  com- 
petitor is  the  automobile.  You  will  re- 
call that  it  was  thought  that  the  steam 
and  electric  roads  and  the  bicycle  would 
make  horse  raising  unprofitable.  But 
these  changes  in  transportation  which 
tended  to  displace  the  horse  have,  on  the 
other  hand,  tended  to  increase  the  use 
of  horses  for  other  purposes.  Is  not  this 
probable  in  the  case  of  the  automobile? 
This  consideration,  together  with  our 
rapidly  increasing  foreign  trade,  and  the 
gradual  improvement  in  quality,  is  suffi- 
cient to  warrant  the  stability  of  the  horse 
industry  for  at  least  another  generation. 
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CINCINNATI  NILrK  SHOW  AND  DAIRY  INSTITUTE 
By  Ivan  Sterner,  '08,  Dairy  Assistant 


The  Cincinnati  milk  show,  held  May 
4  to  8,  in  the  Chamber  of  Commerce 
Building,  proved  to  be  the  greatest  ever 
held  in  Ohio  and  ranked  among  the 
greatest  of  its  kind  in  the  United 
States.  Three  contests  were  held  in 
the  milk  exhibit,  one  being  a  national 
certified  milk  contest,  in  which  there 
were  twenty-five  entries.  The  first  and 
second  prizes  were  two  silver  cups  do- 
nated by  the  National  Certified  ^lilk 
Producers'  Association  and  the  Amer- 
ican Association  of  Medical  ]\Iilk  Com- 
missions. These  prizes  are  to  be  con- 
tested for  annually,  and  if  any  pro- 
ducer of  certified  milk  wins  the  cup 
three  years  in  succession  it  will  then 
become  his  personal  property.  In  this 
contest  A\'illiam  Lovell,  of  Brighton, 
N.  Y.,  received  the  first  prize,  and  F. 
E.  ]\Ioore,  of  Alfred,  Pa.,  the  second. 
There  were  twelve  other  entries  which 
received  a  score  of  90  or  above.  Forty- 
nine  entries  were  made  in  the  Cincin- 
nati market  milk  contest.  The  prizes 
awarded  were  contributed  by  the  busi- 
ness men  of  Cincinnati.  In  this  con- 
test Albert  Irons,  of  Lebanon,  received 
the  first  prize,  and  L.  C.  Croppen- 
bacher,  of  Bethel,  O.,  the  second. 
Fourteen  of  the  entries  received  a  score 
of  90  or  above.  In  the  inspected  milk 
contest  French  Brothers,  of  Lebanon, 
O.,  received  the  first,  and  the  AA^'alker- 
Gordon  laboratory  received  the  second 
prize. 

In  connection  with  the  milk  exhibit 
the  Dairy  Division  of  the  United  States 
government  displayed  a  complete  ex- 


hibit of  photographs,  charts,  sketches, 
etc.,  showing  sanitary  and  unsanitary 
methods  of  handling  milk,  and  also  a 
complete  milk  testing  laboratory.  The 
boards  of  health  of  various  states  and 
cities  contributed  sets  of  photographs 
of  the  dairy  industry  in  foreign  coun- 
tries. Aliniature  models  of  ideal  dairy 
barns,  farms  and  laboratories  were 
great  object  lessons  to  the  public  in 
the  production  of  clean  milk.  At  least 
5000  visitors  passed  daily  through  the 
exhibit  rooms. 

The  dairy  institute  was  held  ^lay  7 
and  8.  The  topic  of  the  first  session 
was  "What  Constitutes  Good  ]\Iilk? 
How  Is  It  to  be  Produced?"  "W.  E. 
Miller  presided.  Acting  Mayor  John 
Calvin  gave  the  address  of  welcome. 
He  told  of  the  benefits  of  such  an  in- 
stitute and  exhibit  to  the  Queen  City 
and  spoke  of  the  opportunity  to  bring 
the  producer  and  consumer  together. 
The  response  was  made  by  John  D. 
Nichols,  president  of  the  Ohio  State 
Dairymen's  Association,  who  referred 
to  the  fact  that  the  dairy  farmer  was 
not  improving  his  industry  as  other 
phases  of  farming  were  being  im- 
proved. He  said  that  the  dairyman 
must  take  up  the  work  of  bettering  his 
condition,  and  at  the  same  time  the 
consuming  public  must  be  willing  to 
pay  a  price  for  a  better  product. 

Oscar  Erf,  professor  of  dairying  of 
the  Ohio  State  University,  was  given 
the  subject  of  "Stable  Construction." 
Professor  Erf  is  an  authority  on  this 
subject.  He  insists  that,  above  all 
things,  a  dairy  barn  should  have  plenty 
of  sunlight.  "Sunlight,"  he  said,  "is 
the  cheapest  and  most  natural  disin- 
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fectant.  Why,  then,  do  the  dairymen 
not  let  it  in?"  He  said  that  each  cow 
should  have  at  least  four  square  feet 
of  unobstructed  light.  By  a  series  of 
charts  he  illustrated  the  proper  meth- 
ods of  ventilating  and  floor  construc- 
tion. Dr.  Lane  then  announced  the  re- 
sults of  the  various  contests. 

The  Friday  evening  session  was 
largely  for  the  consumer.  Hon.  Guy 
Mallon  presided.  Dr.  Benjamin  R. 
Hart,  who  has  charge  of  the  federal 
food  and  drug  laboratory  of  Cincinnati, 
spoke  of  the  investigations  which  had 
been  made  by  the  government  along 
the  line  of  milk.  In  one  day  out  of  300 
samples  tested  by  the  laboratory  186  of 
them  were  found  to  be  adulterated, 
other  than  skimming  and  watering. 
Sixty-six  per  cent,  was  a  fair  average 
for  adulterations  when  the  laboratory 
was  first  established,  but  now  it  had 
dwindled  down  to  10  per  cent.  Dr. 
Otto  P.  Geier  showed  a  series  of  stere- 
opticon  views  of  unsanitary  stable  con- 
ditions around  Cincinnati.  These  were 
then  contrasted  with  views  of  the  cer- 
tified dairy  of  Stephen  Francisco,  of 
Fairfield,  N.  J.  Mr.  Francisco  was  then 
asked  to  come  before  the  audience  as 
a  pioneer  in  the  production  of  certified 
milk.  Mr.  Francisco  told  how  he  came 
to  produce  certified  milk.  He  said  that 
no  one  should  go  into  the  milk  busi- 
ness unless  he  wants  to  make  it  a  part 
of  his  life.  If  he  does  that,  he  will  be 
amply  repaid.  Dr.  Samuel  E.  Allen 
briefly  discussed  "The  New  Health 
Board  and  Its  Responsibilities"  in  re- 
gard to  the  milk  supply  of  Cincinnati. 
The  chief  speaker  of  the  evening  was 
Dr.  W.  A.  Evans,  health  commissioner 
of  Chicago,  on  the  subject  "The  City's 
Health:  Its  Best  Asset."  He  said: 
"The  health  department  does  not  bring 
political  joy  to  a  party,  and  the  best 
thing  for  that  party  is  to  get  it  out  of 


politics."  In  certain  poor  districts  of 
Chicago  nine-tenths  of  the  children 
born  are  buried  while  still  infants.  To 
illustrate  the  carelessness  of  the  people 
with  reference  to  the  milk  supply,  he 
stated  that  it  was  very  seldom  that  a 
woman  would  look  over  the  records  of 
a  dairy  from  which  she  procured  her 
milk.  The  health  board  of  Chicago 
knows  the  condition  of  12,000  dairies 
in  four  states  which  supply  the  Chi- 
cago trade. 

John  D.  Nichols  presided  over  the 
forenoon  session  on  May  8.  The  main 
topic  for  discussion  was  "Detection 
and  Cure  of  Diseases  in  Dairy  Cattle. 
Effect  of  Cattle  Diseases  on  Milk." 
Dr.  Frank  Eisenman,  state  veterinarian 
of  Kentucky,  opened  the  session  by  a 
discussion  of  "The  Tuberculin  Testing 
of  Dairy  Herds."  In  part  he  said  :  "It 
has  been  demonstrated  that  45  per 
cent,  of  the  children  affected  with  tu- 
berculosis contract  the  disease  through 
the  intestines,  which  indicates  that  the 
source  of  the  disease  is  tubercular  laden 
milk.  In  five  years  750,000  people  have 
succumbed  to  this  disease,  and  10  per 
cent,  of  the  dairy  cattle  are  affected 
with  it.  The  annual  loss  to  live  stock 
in  the  United  States  amounts  to  $14,- 
000,000."  Dr.  H.  A.  Christmann,  of 
Cincinnati,  gave  his  personal  experi- 
ences with  the  more  common  types  of 
the  diseases  of  the  dairy  cow.  "Dis- 
eases of  Children  Traceable  to  Bad 
Milk"  was  the  subject  discussed  by  Dr. 
Alfred  Friedlander,  chairman  of  the 
milk  commission  of  the  Academy  of 
Medicine.  Bad  milk  was  placed  under 
two  headings — that  containing  chem- 
ical adulterants  and  that  containing 
pathogenic  bacteria,  Ninety-five  per 
cent,  of  the  gastro-intestinal  diseases 
are  due  to  bad  milk.  Stephen  Fran- 
cisco gave  the  audience  an  interesting 
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talk  on  his  "Twenty  Years"  Experience 
as  a  Producer  of  Certified  ]\Iilk." 

The  chief  topic  for  the  afternoon  ses- 
sion was  "The  Breeding,  Selection  and 
Feeding  of  Dairy  Cows.""  Professor 
Oscar  Erf  presided.  L.  P.  Bailey,  of 
Tacoma,  O..  discussed  "The  Breeding 
and  Selection  of  Dairy  Coavs.""  "Breed- 
ing dairy  cattle,'"'  he  said,  "is  a  complex 
problem,  as  all  theories  are  contradict- 
ed at  times  by  actual  results.  The  ob- 
ject of  the  breeder  is  tAvofold — that  of 
reproduction  and  the  production  of 
good  producers.  There  are  tAvo  AA'ays 
by  AA'hich  a  breeder  may  improA'e  his 
herd.    First,  he  must  liaA'e  in  mind  his 


indiA-idual  type,  and,  second,  he  must 
knoAA'  the  ancestors  of  his  animals  as 
far  back  as  is  possible.""  Bert  Smith,  of 
DelaAA'are,  O.,,  one  of  Ohio's  most  suc- 
cessful dairymen,  explained  Iioaa'  to 
produce  cheap  feeds.  C.  S.  Plumb,  pro- 
fessor of  animal  husbandry  of  the  Ohio 
State  UniA^ersity,  addressed  the  audi- 
ence on  "AVet  Feeding  A'ersus  Dry 
Feeding.""  His  objection  to  AA'et  feed- 
ing AA-as  not  so  much  due  to  the  feed 
itself  as  to  the  unsanitary  conditions 
under  AAdiich  it  AA'as  fed  and  AA'hich  it 
produced  in  the  stable.  After  a  dis- 
cussion of  the  aboA'e  topics,  the  meet- 
ing adjourned. 
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FREE  PRIZES 

With  every  ten  cent  pur- 
chase at  my  cigar  or  candy 
stand  or  at  the  barber  chairs 
or  at  the  pool  tables  a 
chance  on  either  a  $1.00 
box  of  cigars,  or  a  $1.00 
box  of  candy,  or  a  $1.00 
pipe. 

Every  Saturday  night  at  8  p.  m. 
the  drawing  will  be  made. 

Get  the  Freshman  Blue 
Book  here    .    .    25  cts. 

TAYLOR'S  CANDIES 
THE  COLLEGE  INN 

Dave  Warwick 

THE  VARSITY  BARBER  SHOP 

E.  E.  Qrabill 
No.  1545  N.  High  St. 
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THE  STUDENTS 
of  O.  S.  U. 


Are  learning  the  advan- 
tages in  buying  our 

College 
Clothes 

in  preference  to  having 
them  made  to  order. 
They  possess  More  Style, 
are  Better  Tailored,  and 
Cost  Less.  Then,  too,  we 
keep  all  clothes  repaired 
and  pressed  free  the  year 
'round.  Just  phone  us, 
we'll  call  for,  press  and 
deliver  your  suit,  every 
week,  if  so  desired. 


CORNER 
LONG 
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AM[RI(A'S  l[ADING  HORSE  IMPORTERS 

Our  Third  Large  Importation  for  1908  arrived  in  our 
Stables  in  December.  They  are  all  in  excellent  condition 
to  offer  for  sale  at  the  present  time. 

This  lot,  in  addition  to  our  other  Show  Horses,  gives 
us  far  the  best  collection  of  Percheron  and  French  Coach 
Stallions  that  can  be  found  at  any  Stable  in  America. 

If  you  wish  more  for  your  money  than  can  be  had  else- 
where, let  us  hear  from  you,  or,  better  still, 

COME  AND  SEE  US. 


THE  BEST  PERCHERONS 


THE  BEST  COACHERS 


McLaughlin  bros. 


Kansas  City,  Mo, 


Columbus,  O, 


St.  Paul,  Minn 


The  Columbus  Railwaj^  and  Light  Co. 


TTltp    C^of    ^p«rvtr^*    Cannot  be  excelled  by  any  street  Railway  in  a  city 
L  lie    V-<ai    »^W1  V  ice    of  lijje  population.     All  lines  center  in  the  heart  of 
the  city  and  extend  in  all  directions  to  the  suburbs.   The  lowest  rates  of  fare  of  any 
city  in  the  United  States.    Trolley  parties  specially  cared  for  by  chartered  cars. 


OHIO  STATE 
UNIVERSITY  IS 
REACHED  DIRECT 
BY  EITHER 
HIGH  STREET 
OR 

NEIL  AVENUE 
LINES 


THE  LOWEST 

FARE  IN 
THE  COUNTRY. 
TRANSFERS 
TO  ANY  PART 
OF  THE 
CITY 


EVPrV  Stnte  In<;tttlltlOn  Hospital,  cemetery,  City  Park,  Hotel 
very  OldlC  lllMllUllUll,  Depot,  Principal  Business  House,  and 
all  the  various  points  of  interest  to  be  desired  are  reached  or  passed  by  cars  of  this 
Company.  Operates  and  controls  the  lines  to  Westerville  and  Arlington.  The 
latter  are  delig-htful  suburban  rides. 

I        19^3        333 333 333 333 i^^S 333 333 333 333 333 333 333 333^ 
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FRANK  C.  KELTON. 


WADK  CONVEFSK 


Kelton  &  Converse, 


Dealers  in 


Lumber,  Lath,  Shingles, 

Doors,  Sash,  Blinds. 
Door  and  Window  Frames, 
Mouldings,  Etc. 

Cor.  Spring  and  Water  Sts.  COLUMBUS,  0. 

Telephone  No.  2279  and  Main  279 

BLACKWOOD, 
GREEN  &  CO. 


HARDWARE 


STOVES  AND  HOUSE 

FURNISHING  GOODS. 

SLATE  and  METAL  ROOFING 

624  North  High  Street, 
Columbus,  Ohio. 


CHR.  HAMSEMS  • 
DANISH  ^UT^ERCOLOI^ 


Chr.  Hansen's  Danish  Rennet  Extract 

Danish  Cheese  Color 
Rennet  Tablets     Cheese  Color  Tablets 
Dry  Latic  Ferment 

The  products  of  Chr.  Hansen's  Laboratories 
at  Copenhagen,  Denmark  and  Little  Falls,  N.Y. 
are  universally  recognized  as 

WORLD 
STANDARDS 

Chr.  Hansen's  Danish  Butter  Color  is  strictly 
Vegetable,  Pure  and  Strong. 

Rennet  Tablets  and  Cheese  Color  Tablets 
expressly  for  Cheese  Making  on  the  Farm. 

Chr.  Hansen's  Dry  Lactic  Ferment  ensures 
Perfect  Aroma  and  Keeping  Quality  in  Butter 
and  does  away  with  gassy  curd  in  Cheese 
Making. 

Chr.  Hansen's  Laboratory 

Box  1074      LITTLE  FALLS,  N.  Y. 


STUDENTS 


If  its  TASTY  PRINTING  you  Want 
such  as  Letter  Heads,  Envelopes, 
Posters,  Dance  Programs,  Invita- 
tions, Wedding  Announcements, 
Calling  Cards,  Etc.   Give  us  a  trial. 

Wheeler-Whitaker  Printing  Co. 

174-176  E.  Long  St. 


B.  FROSH  &  SON,  TAILORS 

204  NORTH  HIGH  STREET 
OPPOSITE  CHITTENDEN 
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You  Cannot  Measure  Satisfaction  with  a  Yard- 
stick or  weight  it  in  a  Scale 

Nevertheless  the  satisfaction  that  comes  from  using 


is  real — very  real.  The  freshness  and  sweetness  of  everything  you  wash  and  clean. 
The  escape  from  hard  work.  The  fact  that  you  are  in  no  way  injuring  your  goods — 
are  some  of  the  points  of  satisfaction. 

Wyandotte  Cleaner  and  Cleanser  is  free  from  acids  and  powerful  alkalies.  It 
contains  no  greasy  soap  or  soap  powder.  But  it  softens  hard  water,  lessens  and  dis- 
solves all  grease  and  dirt,  cleans,  sweetens  and  purifies  and  satisfies — yes,  more  than 
satisfies  everyone. 

Get  a  satisfying  sack  from  your  dealer. 

THE  J.  B.  FORD  CO. 

Sole  Manufacturers  Wyandotte,  Mich,  U.  S.  A. 

This  cleaner  has  been  awarded  the  highest  prize  wherever  exhibited 


ANY  TAILOR  CAN  MAKE  YOU  A  SUIT  OF  CLOTHES 
FOR  $35.00  to  $50.00.    But  how  many  tailors  can  make 
you  a  suit  as  good  as  we  do  at  OUR  PRICES? 

Suits  Made  $15.^  to  $35.22 

MENDEL  THE  TAILOR,      530  north  high  stkees 
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THE  CO-OP  STORE 

Every  book  used  in  the  Agricultural  Department. 
DRAWING  MATERIAL. 
MEN'S  FURNISHINGS. 

See  Doc  Levison  for 

Fine  TAILOR  MADE  Suits 
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High  Grade  Photography 

Our  special  offer  to  all  O.  S.  U.  students,  an  elegant  folder  for  $3.50 
per  dozen.  An  exclusive  style  of  our  own.  It  is  different  from  any- 
thing any  other  gallery  has  ever  offered.  All  orders  finished  in  the 
HIGHEST  STYLE  of  the  art.  Until  further  notice  one  half  off  on 
all  other  cabinet  sizes. 

ABSOLUTELY  TO  O.  S.  U.  STUDENTS  ONLY 

We  do  not  have  any  agents  selling  tickets,  but  if  you  have  purchased 
them  from  other  galleries,  and  will  bring  them  in  w^e  will  credit  them 
on  the  above  extra  special  offer.  Don't  fail  to  do  this.  We  will 
please  you. 

The  largest,  finest  and  unquestionably  the  best  equipped  gallery 
in  America. 

THE  OLD  RELIABLE 

BAKER  ART  GALLERY 

High  and  State  Streets  COLUMBUS,  OHIO 


C^^ta^i^^mr  The  Students  druggist 

KING  AVENUE  NEAR  NEIL 


Sales  Agents  Wanted ! 

^\f^  AA  per  week  or  400  percent  profit. 

•POUtVU  p^w  samples,  stationery,  and  art 
catalogue  free.  "We  want  one  permanent  agent 
in  this  locality  for  the  largest  picture  and 
frame  house  in  America.  Experience  unnec- 
essary. We  instruct  you  how  to  sell  our 
goods  and  furnish  the  capital.  If  you  want 
a  permanent,  honorable  and  profitable  position, 
■write  us  today  for  particulars,  catalogue  and 
samples. 

Frank  W.  Williams  Company, 

1214  W.  Taylor  St.,  CHICAGO,  ILL. 


32 


The  Agricultural  Student. 


We  are  complete  outfitters  of  all  plants  for 
handling  milk  products.  If  you  are  in  the  dairy 
manufacturing  business  in  any  capacity  and  want 
to  keep  up  with  latest  and  best  methods,  or  if  you 
are  thinking  of  going  into  it,  the  first  thing  to  do 
is  to  get  into  communication  with  us.  We  are 
at  your  service  in  the  planning,  building  and 
equipping  of  Creameries,  Cheese  Factories,  Sani- 
tary Milk  Plants  and  Private  Dairies.  Our 
experience  in  this  line  is  worth  money  to  you, 
yet  it  costs  you  nothing  but  the  asking. 

CREAMERY  PACKAGE  MFG.  CO. 

182  TO  188  E.  KINZIE  ST. 
CHICAGO 


You  Should  Buy 
The  Self  Balancing  -SIMPLEX" 
CREAM  SEPARATOR 

Because  it  ■will  Skim  Clean 
Because  it  is  Easy  to  Run 
Because  it  is  Easy  to  Wash 
Because  it  will  Stay  in  Balance 

SMALLEST  BOWLS 

LOWEST  SPEEDS 

FEWEST  PARTS 

D.  H.  BURRELL  6  CO..   Little  Falls.  New  York 

Mfr's.  of  Creamery,  Dairy  and  Cheese  Factory  Apparatus  and  Supplies,  also  B-L-K  Milking  Machines. 


FIRESTONE  MOTOR  BUGGY 

BUILT  BY 

THE  COLUMBUS  BUQQY  COMPANY 

The  name  is  a  guarantee  of  quality — thirty-eight  years  experience  building  high 

grade  pleasure  vehicles 


No.  3003-MOTOR  BUGGY 

The°best  horse  drawn  pleasure  vehicles,  the  best  motor  buggies,  the  best  electric 

automobiles  are  made  by 

THE  COLUMBUS  BUQQY  CO.,  Columbus,  Ohio 


Ok 


"The  Fertility  of  the  soil  is  the  salvation  of  the  Farmer." 
The  National  Stockman  and  Farmer  of  Pittsburg,  helps  its  readers  more 
to  increase  and  maintain  fertility  than  any  other  paper  pub- 
lished in  the  United  States. 

As  a  livestock  and  farm  paper  it  is  in  a  class  to  itself,  and 
combines  the  interests  that  suit  the  average  farmer  to  a  dot. 
Samples  free. 


Citizens  3796  Bell  1590 

HIGH  ST.  TAILORS 

166  N.  High  St. 
POPULAR  PRICES 
$25.00,  $27.50,  30.50  Suits 

GIVE  US  AN  EARLY  CALL.  WE  HAVE  A  FINE  SELECTION 


easy  in  every  way 

skimming  with  an 
Improved  De  Laval 

Skimming  milk  with  an  improved  DE  LAVAL  cream  separator  is  an 
easy,  simple  matter  from  start  to  finish.  Getting  the  machine  ready,  fill- 
ing the  supply  can,  turning  the  crank,  and  cleaning  when  through  are  all 
done  with  the  greatest  ease  and  convenience. 

Every  part  of  the  DE  LAVAL  machine  is  designed  for  easy  operation. 
The  bowl  construction  permits  of  its  being  very  compact  and  small  in  size 
and  requiring  but  low  speed.  The  length  and  height  of  the  crank  handle 
are  just  right  for  easiest  turning.  The  method  of  gearing  is  the  product 
of  perfect  engineering.  Thus  the  necessary  speed  is  maintained  with  the 
least  continuous  effort  on  the  part  of  the  operator. 

Some  separators  are  so  designed  as  to  run  deceptively  easy  when  start- 
ing, but  greatly  tire  or  strain  the  operator  in  a  half  hour's  use.  The  DE 
LAVAL  turns  easy  from  the  beginning  to  the  end  of  a  run.  Scientifically 
correct  mechanical  construction  throughout  is  the  reason  for  it. 

The  improved  DE  LAVAL  machine  is  so  simple  in  every  feature  that 
an  inexperienced  person  could  if  necessary  take  it  apart  from  top  to  bot- 
tom in  five  minutes,  and  put  it  together  again  within  ten  minutes.  There 
is  no  need  of  expert  knowledge  or  hard  work  in  operating  a  DE  LAVAL 
machine  or  handling  any  of  its  parts.    Its  "Easy  in  Every  Way," 

Our  illustrated  catalogue  explains  DE  LAVAL  simplicity  and  ease  of 
operation  in  detail.  Let  us  send  you  a  copy,  or,  better  still,  try  a  machine 
for  yourself  in  your  own  dairy.    You  have  but  to  ask  for  either. 


The  De  Laval  Separator  Co. 


42  E.  Madison  Street 
CHICAGO 
1213  &,  1215  Filbert  St. 

PHILADELPHIA 
Drumm  &,Sacramcnto8t. 
SAN  FRANCISCO 


General  Offices: 

165-167  BROADWAY, 

NEW  YORK. 


173-177  William  Street 

MONTREAL 
14&.  16  Princess  Street 
WINNIPEG 
107  First  Street 
PORTLAND,  OREG. 
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